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1. Overview

This document lists all changes needed to correct problems in the TTCN implementation of test case 6.2.2.1.4s which is part of the POS test suite in the ‘iwd-TTCN3-B2015-03_D15wk25’ delivery.
The test case can be demonstrated to run with one UTRAN capable UE (see section 5). Execution log is provided as evidence.
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3. Verification Test Summary

Test Case:
TC_6_2_2_1_4s
Test Group:
POS\6
ATS Version:
iwd-TTCN3-B2015-03_D15wk25
System Simulator used:
R&S CMW500  
UE used:
Qualcomm MSM 8992
Verification Status:
PASS


4. Corrections required for TC 6.2.2.1.4s   (+ other TCs)
Change 1 – Correction to constant definitions and send template
	Template name
	tsc_GLONASSPositioningMethod
tsc_GPSAndModernizedGPSPositioningMethod
tsc_GPSAndGLONASSPositioningMethod
tsc_GalileoPositioningMethod
tsc_GLONASSMultiFreqMeasReq
tsc_ModernizedGPSMultiFreqMeasReq
cs_UeBasedAdecuateAssistDataReqGANSS_SubTest4 ()

	Reason for change
	ASN.1 encoding rules appy if TS 25.331 does not specify anything differently. Which means that encoding starts with the most left bit (MSB rule).

	Summary of change
	Changed position of the bits, set to ‘1’, in several bitstrings of tsc and cs definitions.

	TTCN module
	UTRAN_AGNSS_Templates.ttcn

	MCC160 Comment
	Accepted.
According to 25.331:

11.0      General

….

The bits in the ASN.1 bit string shall represent the semantics of the functional IE definition in decreasing order of bit significance;

-     with the first (or leftmost) bit in the bit string representing the most significant bit; and

-     with the last (or rightmost) bit in the bit string representing the least significant bit.
And according to the ASN.1 definition in X.6801:

21.2
The first bit in a bit string is called the leading bit. The final bit in a bit string is called the trailing bit.
21.4
The value of each "number" or "DefinedValue" appearing in the "NamedBitList" shall be different, and is the number of a distinguished bit in a bitstring value.  The leading bit of the bit string is identified by the "number" zero, with succeeding bits having successive values.




Before change

/******************************************************************************/
// @copyright   Copyright Notification
//   No part may be reproduced except as authorized by written permission.
//   The copyright and the foregoing restriction extend to reproduction in all media.
//   Trademark 2015, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
//   All rights reserved.
// @version: IWD_15wk25
// $Date: 2015-06-12 10:48:06 +0200 (Fri, 12 Jun 2015) $
// $Rev: 13783 $
/******************************************************************************/
module UTRAN_AGNSS_Templates {
  import from UTRAN_RRC_ASN1_Definitions language "ASN.1:2002" all;
  import from UTRAN_RRC_Templates all;
  import from UTRAN_ASP_Definitions language "ASN.1:2002" all;
  import from LCS_Definitions_Arguments language "ASN.1:2002" all with {encode "BER_EncRule"};
  import from TCAP_Definitions language "ASN.1:2002" all with {encode "BER_EncRule"}; //@sic R5-140685 sic@
  import from TCAP_Definitions_Para language "ASN.1:2002" all with {encode "DIRECT_EncRule"};
  import from UTRAN_TypeDefs all;
  import from NAS_CommonTypeDefs all;
  import from SS_CommonTemplates all; //@sic R5-140685 sic@
  //================================================================================================
  // Constants
  //------------------------------------------------------------------------------------------------
  const bitstring tsc_GLONASSPositioningMethod := '0000000000100000'B;                    /* @status    APPROVED (POS) Bit 5=1 for GLONASS. See 25.331, 10.3.7.111 */
  const bitstring tsc_GPSAndModernizedGPSPositioningMethod := '0000000000001001'B;        /* @status    APPROVED (POS) Bit 0 and 3=1 for GPS and Modernized GPS */
  const bitstring tsc_GPSAndGLONASSPositioningMethod := '0000000000100001'B;              /* @status    APPROVED (POS) Bit 0 and 5=1 for GPS and GLONASS. See 25.331, 10.3.7.111 */
  const bitstring tsc_GalileoPositioningMethod := '0000000000000010'B;                    /* @status    APPROVED (POS) Bit 1=1 for Galileo. See 25.331, 10.3.7.111 */
  const bitstring tsc_GLONASSMultiFreqMeasReq := '00010000'B;                             /* @status    APPROVED (POS) Bit 4=1 for GLONASS. See 25.331, 10.3.7.111 */
  const bitstring tsc_ModernizedGPSMultiFreqMeasReq := '00000100'B;                       /* @status    APPROVED (POS) Bit 2=1 for Modernized GPS. See 25.331, 10.3.7.111 */
  const integer tsc_GLONASS_Id := 3;                                                      /* @status    APPROVED (POS) GANSS ID for GLONASS */
  const integer tsc_ModernizedGPS_Id := 1;                                                /* @status    APPROVED (POS) GANSS ID for Modernized GPS */
...

  //----------------------------------------------------------------------------
  template (value) UE_Positioning_GANSS_AdditionalAssistanceDataRequest cs_UeBasedAdecuateAssistDataReqGANSS_SubTest4 :=
  { /* @status    APPROVED (POS) */
    ganssReferenceTime:= false,
    ganssreferenceLocation := false,
    ganssIonosphericModel := false,
    ganssRequestedGenericAssistanceDataList :={
      {
        ganssId := tsc_GLONASS_Id,
        ganssRealTimeIntegrity := false,
        ganssDifferentialCorrection := omit,
        ganssAlmanac := false,
        ganssNavigationModel := false,
        ganssTimeModelGNSS_GNSS := '00000001'B, // Bit 0 is set to request model for GPS (see 25.331, 10.3.7.88c)
        ganssReferenceMeasurementInfo := false,
        ganssDataBits  := omit,
        ganssUTCModel := false,
        ganssNavigationModelAdditionalData := omit
      }
    }
  };
... 
After change

/******************************************************************************/
// @copyright   Copyright Notification
//   No part may be reproduced except as authorized by written permission.
//   The copyright and the foregoing restriction extend to reproduction in all media.
//   Trademark 2015, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
//   All rights reserved.
// @version: IWD_15wk25
// $Date: 2015-06-12 10:48:06 +0200 (Fri, 12 Jun 2015) $
// $Rev: 13783 $
/******************************************************************************/
module UTRAN_AGNSS_Templates {
  import from UTRAN_RRC_ASN1_Definitions language "ASN.1:2002" all;
  import from UTRAN_RRC_Templates all;
  import from UTRAN_ASP_Definitions language "ASN.1:2002" all;
  import from LCS_Definitions_Arguments language "ASN.1:2002" all with {encode "BER_EncRule"};
  import from TCAP_Definitions language "ASN.1:2002" all with {encode "BER_EncRule"}; //@sic R5-140685 sic@
  import from TCAP_Definitions_Para language "ASN.1:2002" all with {encode "DIRECT_EncRule"};
  import from UTRAN_TypeDefs all;
  import from NAS_CommonTypeDefs all;
  import from SS_CommonTemplates all; //@sic R5-140685 sic@
  //================================================================================================
  // Constants
  //------------------------------------------------------------------------------------------------
  const bitstring tsc_GLONASSPositioningMethod := '0000010000000000'B;                    /* @status    APPROVED (POS) Bit 5=1 for GLONASS. See 25.331, 10.3.7.111 */
  const bitstring tsc_GPSAndModernizedGPSPositioningMethod := '1001000000000000'B;        /* @status    APPROVED (POS) Bit 0 and 3=1 for GPS and Modernized GPS */
  const bitstring tsc_GPSAndGLONASSPositioningMethod := '1000010000000000'B;              /* @status    APPROVED (POS) Bit 0 and 5=1 for GPS and GLONASS. See 25.331, 10.3.7.111 */
  const bitstring tsc_GalileoPositioningMethod := '0100000000000000'B;                    /* @status    APPROVED (POS) Bit 1=1 for Galileo. See 25.331, 10.3.7.111 */
  const bitstring tsc_GLONASSMultiFreqMeasReq := '00001000'B;                             /* @status    APPROVED (POS) Bit 4=1 for GLONASS. See 25.331, 10.3.7.111 */
  const bitstring tsc_ModernizedGPSMultiFreqMeasReq := '00100000'B;                       /* @status    APPROVED (POS) Bit 2=1 for Modernized GPS. See 25.331, 10.3.7.111 */
  const integer tsc_GLONASS_Id := 3;                                                      /* @status    APPROVED (POS) GANSS ID for GLONASS */
  const integer tsc_ModernizedGPS_Id := 1;                                                /* @status    APPROVED (POS) GANSS ID for Modernized GPS */
...

  //----------------------------------------------------------------------------
  template (value) UE_Positioning_GANSS_AdditionalAssistanceDataRequest cs_UeBasedAdecuateAssistDataReqGANSS_SubTest4 :=
  { /* @status    APPROVED (POS) */
    ganssReferenceTime:= false,
    ganssreferenceLocation := false,
    ganssIonosphericModel := false,
    ganssRequestedGenericAssistanceDataList :={
      {
        ganssId := tsc_GLONASS_Id,
        ganssRealTimeIntegrity := false,
        ganssDifferentialCorrection := omit,
        ganssAlmanac := false,
        ganssNavigationModel := false,
        ganssTimeModelGNSS_GNSS := '10000000'B, // Bit 0 is set to request model for GPS (see 25.331, 10.3.7.88c)
        ganssReferenceMeasurementInfo := false,
        ganssDataBits  := omit,
        ganssUTCModel := false,
        ganssNavigationModelAdditionalData := omit
      }
    }
  };
... 
4.1
Additional changes by MCC TF160 for code improvement

New function:
    //----------------------------------------------------------------------------

  /*

   * @desc      Auxiliary function to send one MEASUREMENT CONTROL message with GANSS positioning information.

   * @param     p_Integrityinfo

   * @param     p_MeasurementCommand

   * @status    

   */

   //@sic R5s150706 sic@

  function f_POS_MeasControl_Send(IntegrityCheckInfo p_Integrityinfo,
                                  template (value) MeasurementCommand_r8  p_MeasurementCommand) runs on UTRAN_PTC

  {

    U_AM.send(cas_RLC_Data_Req_NoCnf(utran_CellDedicated,

                                     tsc_RB2,

                                     cs_MeasurementControl_PositioningGANSS_r8(p_Integrityinfo, 

                                                                               tsc_RRC_TI,

                                                                               p_MeasurementCommand)));

  } 

Function is rewritten to decrease the depth of nested function/template calls:
//----------------------------------------------------------------------------

  /*

   * @desc      Sends MEASUREMENT CONTROL messages including addecuate assistance data depenting on the subtest. UE-based case.

   * @param     p_Subtest

   * @param     p_AssistanceDataGPS

   * @param     p_AssistanceData_r8

   * @status    APPROVED (POS)

   */

   //@sic R5s150706 sic@

  function f_SendMeasurementControl_UeBased(integer  p_Subtest,

                                            template (omit) UE_Positioning_GPS_AssistanceData_r7 p_AssistanceDataGPS,

                                            template (omit) UE_Positioning_GANSS_AssistanceData_r8 p_AssistanceData_r8) runs on UTRAN_PTC{

    var UTRAN_SecurityInfo_Type v_SecurityInfo := f_UTRAN_Security_Get();


 var template (value) MeasurementCommand_r8 v_MeasCommand_Setup_r8;

    var template (value) MeasurementCommand_r8 v_MeasCommand_Modify1_r8;

    var template (value) MeasurementCommand_r8 v_MeasCommand_Modify2_r8;
    select (p_Subtest) {

      case (1) { // GLONASS


    v_MeasCommand_Setup_r8 := cs_MeasurementCommand_Setup_r8 (cs_UePositioningMeasurement_r8(ue_Based,

                                                                                                 false, // Additional Assistance Data Request

                                                                                                 tsc_GLONASSPositioningMethod,

                                                                                                 tsc_GLONASSMultiFreqMeasReq,

                                                                                                 cs_PeriodicalReportingCriteria,

                                                                                                 omit,

                                                                                                 cds_UeBasedAdecuateGANSS_AssitanceData_SubTest1_r8(valueof(p_AssistanceData_r8))));

        f_POS_MeasControl_Send(v_SecurityInfo.dl_IntegrityCheckInfo,



                       v_MeasCommand_Setup_r8);
      }

      // Galileo @sic R5-151985 Moved Galileo to Rel-12 sic@

      case (3) { // A-GPS + Modernized GPS

        v_MeasCommand_Setup_r8 := cs_MeasurementCommand_Setup_r8(cs_UePositioningMeasurement_r8(ue_Based,

                                                                                               false, // Additional Assistance Data Request

                                                                                               tsc_GPSAndModernizedGPSPositioningMethod,

                                                                                               tsc_ModernizedGPSMultiFreqMeasReq,

                                                                                               cs_NoReporting,

                                                                                               cds_UEBasedAdecuate_GPS_AssistanceData1_r7(valueof(p_AssistanceDataGPS)),

                                                                                               cds_UeBasedAdecuateGANSS_AssitanceData_SubTest3_1st_r8(valueof(p_AssistanceData_r8))));



v_MeasCommand_Modify1_r8 := cs_MeasurementCommand_Modify_r8(cs_UePositioningMeasurement_r8(ue_Based,

                                                                                                  false, // Additional Assistance Data Request

                                                                                                  tsc_GPSAndModernizedGPSPositioningMethod,

                                                                                                  tsc_ModernizedGPSMultiFreqMeasReq,

                                                                                                  cs_PeriodicalReportingCriteria,

                                                                                                  cds_UEBasedAdecuate_GPS_AssistanceData2_r7(valueof(p_AssistanceDataGPS)),

                                                                                                  cds_UeBasedAdecuateGANSS_AssitanceData_SubTest3_2nd_r8(valueof(p_AssistanceData_r8))));



f_POS_MeasControl_Send(v_SecurityInfo.dl_IntegrityCheckInfo,



                       v_MeasCommand_Setup_r8);



f_POS_MeasControl_Send(v_SecurityInfo.dl_IntegrityCheckInfo,



                       v_MeasCommand_Modify1_r8);



      }

      case (4) { // A-GPS + GLONASS

        v_MeasCommand_Setup_r8 := cs_MeasurementCommand_Setup_r8(cs_UePositioningMeasurement_r8(ue_Based,

                                                                                                false, // Additional Assistance Data Request

                                                                                                tsc_GPSAndGLONASSPositioningMethod,

                                                                                                tsc_GLONASSMultiFreqMeasReq,

                                                                                                cs_NoReporting,

                                                                                                cds_UEBasedAdecuate_GPS_AssistanceData1_r7(valueof(p_AssistanceDataGPS)),

                                                                                                omit));

        v_MeasCommand_Modify1_r8 := cs_MeasurementCommand_Modify_r8(cs_UePositioningMeasurement_r8(ue_Based,

                                                                                                   false, // Additional Assistance Data Request

                                                                                                   tsc_GPSAndGLONASSPositioningMethod,

                                                                                                   tsc_GLONASSMultiFreqMeasReq,

                                                                                                   cs_NoReporting,

                                                                                                   cds_UEBasedAdecuate_GPS_AssistanceData2_r7(valueof(p_AssistanceDataGPS),                                                                                                                                                                                                             valueof(p_AssistanceDataGPS.ue_positioning_GPS_UTC_Model)),

                                                                                                   omit));

       v_MeasCommand_Modify2_r8 := cs_MeasurementCommand_Modify_r8(cs_UePositioningMeasurement_r8(ue_Based,

                                                                                                  false, // Additional Assistance Data Request

                                                                                                  tsc_GPSAndGLONASSPositioningMethod,

                                                                                                  tsc_GLONASSMultiFreqMeasReq,

                                                                                                  cs_PeriodicalReportingCriteria,

                                                                                                  omit,

                                                                                                  cds_UeBasedAdecuateGANSS_AssitanceData_SubTest4_r8(valueof(p_AssistanceData_r8))));

        f_POS_MeasControl_Send(v_SecurityInfo.dl_IntegrityCheckInfo,



                       v_MeasCommand_Setup_r8);



f_POS_MeasControl_Send(v_SecurityInfo.dl_IntegrityCheckInfo,



                       v_MeasCommand_Modify1_r8);



f_POS_MeasControl_Send(v_SecurityInfo.dl_IntegrityCheckInfo,



                       v_MeasCommand_Modify2_r8);
      }

    }

  }

Subtests are organized in a main part and a common test body, in order to reduce the code size. This is done for all the A-GNSS positioning test cases:

function f_TC_6_2_2_1_4s_UTRAN() runs on UTRAN_POS_PTC {

    f_UTRAN_Init(UTRAN_Only);

    f_UTRAN_SS_CreateCellDCH(utran_Cell5);

    f_UTRAN_SendDefSysInfo(utran_Cell5);

    f_StartSatelliteSimulatorAGNSS({gps, glonass}, 4); // Scenario for Subtest 4 according to 37.571-5, 6.1.2

    f_UTRAN_SetCellPower (utran_Cell5, tsc_AttenuationServingCell); // @sic R5s140316 sic@

    f_UT_SwitchOnUE(UT, false); //  Switch on UE

    f_UTRAN_IdleUpdated (utran_Cell5);

    f_UTRAN_TestBody_Set(true);
    fl_TC_6_2_2_1_TestBody (4);

    f_UTRAN_TestBody_Set(false);

    f_UTRAN_RRC_ConnRel(utran_Cell5, cell_Dch); // @sic R5s150011 sic@

    f_UTRAN_Postamble(utran_Cell5, U1_IDLE); // @sic R5s140316, R5s150011 sic@

    f_StopSatelliteSimulatorAGNSS({gps, glonass});

  }
  function fl_TC_6_2_2_1_TestBody(integer p_Subtest) runs on UTRAN_POS_PTC {

    var START_Value v_START_Value := '00000000000000000000'B;

    var RRC_DATA_IND v_RRC_DataInd;

    var TI v_Ti_S;

    var InvokeIdType v_InvokeId := 0; // To store InvokeId sent by the UE in the REGISTER message

    var PositionEstimate v_PositionEstimate;

    var octetstring v_Octetstring;

    var octetstring v_EncodedComponents;

    var Components v_Components;

    f_UT_InitMOLR(UT, POSITION_ESTIMATE); //AT

    // Step 1. RRC Connection

    f_UTRAN_RRC_ConnEst(utran_Cell5, originatingHighPrioritySignalling);

    // Step 2. Receive CM SERVICE REQUEST of type "call independent supplementary service"

    U_Dc.receive(car_InitDirectTransfer(utran_CellDedicated,

                                        tsc_RB3,

                                        cr_U_ServReqWithType(?, tsc_SupplementaryServiceActivation)))-> value v_RRC_DataInd;

    v_START_Value := v_RRC_DataInd.ttcn_start;

    f_UTRAN_SS_SecurityDownloadStart(cs_domain, v_START_Value);

    // Steps 3 and 4. MM Authentication

    f_UTRAN_MM_Authentication();

    // Step 5. Security Mode procedure

    f_UTRAN_RRC_Security(utran_Cell5, true, cs_domain);

    // Step 6. Receive REGISTER message

    U_Dc.receive(car_UplinkDirectTransfer(utran_CellDedicated,

                                          tsc_RB3,

                                          cr_U_RegisterMO(cr_FacilityIE_tlv,   //(cr_Components (cr_InvokeComponent (cr_InvokeLocEstimate)))

                                                          cr_SS_VersionIndOneOrAbove)))

    -> value v_RRC_DataInd;

    v_Octetstring := v_RRC_DataInd.msg.register.facility_Str.components;

    v_Components := f_UTRAN_FacilityIE_Components_DecodeAndMatch(v_Octetstring, cr_Components(cr_InvokeComponent(cr_InvokeLocEstimate)));

    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Test Case 6.2.2.1 subtest "& int2char(p_Subtest) & " Step 6");
    // Get invokeID sent by the UE, to be used in SS response

    v_InvokeId := v_Components[0].invoke.invokeID;

    // Set TI value for response to be sent from the SS

    v_Ti_S := v_RRC_DataInd.msg.register.ti;

    v_Ti_S.tiFlag := '1'B;

    // Steps 7 to 8. Send MEASUREMENT CONTROL(s) and receive MESAUREMENT REPORT with Position Estimate

    v_PositionEstimate := f_AGNSS_MeasControlAndReport_UeBased_r8Or12(p_Subtest);
    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Test Case 6.2.2.1 subtest " & int2char(p_Subtest) & " Step 8");
    // Step 9. Send FACILITY message

    v_EncodedComponents := f_SS_EncodeComponents(cs_Components(cs_ReturnResult(cs_ResultLocEstimate(v_InvokeId, bit2oct(encvalue(v_PositionEstimate)))))); //@sic R5-140685 sic@

    U_Dc.send(cas_DataReq_CS(utran_CellDedicated,

                             tsc_RB3,

                             cs_U_Facility(v_Ti_S, cs_FacilityIE_lv(v_EncodedComponents))));

   // Step 10. Receive RELEASE COMPLETE message

    U_Dc.receive(car_UplinkDirectTransfer(utran_CellDedicated,

                                          tsc_RB3,

                                          cr_U_ReleaseCompleteAny(cr_TI_MO)));

    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Test Case 6.2.2.1 subtest " & int2char(p_Subtest) &  "Step 10");
  }

5. Execution Log Files

5.1 Qualcomm MSM 8992 UE 

The Qualcomm MSM 8992 UE passed this test case on R&S CMW500 with NAS and AS Snow 3G integrity and ciphering algorithm in UTRAN FDD band II. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log files: 
Rohde-Schwarz\tc_6_2_2_1_4s_UTRAN_UE_POS_Qualcomm.log   
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)

In the log file (in .txt format) the complete test case execution can be seen. All TLI events are presented and message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log file.
References

	[1]
	R5s150707:    Supporting information for agreement of UTRAN UE Positioning TC 6.2.2.1.4s. 
                     This archive comprises:

                      -  text format execution log files.


